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ABSTRACT
The purpose of this article was to review school based interventions designed to prevent childhood and adolescent obesity that focused on
modifying dietary behavior and were published between 2000 and May 2009. A total of 25 interventions met the criteria. The grade range of
these interventions was from K to 12; 13 studies exclusively targeted elementary school, 2 targeted both elementary and middle school, 9
exclusively targeted middle school, and 1 targeted high school. The majority of the interventions focused on both dietary and physical activity
behaviors, whereas 8 interventions focused exclusively on dietary behaviors. Approximately one-half of the interventions were based on a
behavioral theory. In terms of duration, 13 were longer than 6 mo, 4 were less than 1 mo, and 8 had a duration between 1 and 6 mo. The majority
of the interventions were implemented by teachers. In terms of activities, almost all interventions had a curricular component except 2 that
distributed free fruit or vegetables. Besides curricular instructions, parental and family involvement was also utilized by several interventions.
Environmental and policy changes were used in 7 interventions. For evaluation, the 2 most popular designs were experimental design with
random assignment at group level and quasi experimental design, both of which were used by 9 interventions each. In terms of impact on
adiposity indices, only 14 interventions measured it and only 6 of those were able to demonstrate significant changes. Recommendations for
enhancing the effectiveness of school based dietary education interventions for childhood obesity prevention are presented. Adv. Nutr. 2: 207S–
216S, 2011.
Introduction
All over the world, obesity has reached epidemic propor-
tions with over 1 billion overweight people and at least
30% of those as obese (1). The prevalence of overweight
and obesity in children and adolescents in both
industrialized and developing countries has also increased
to a considerable level (2–4). Globally, ~10% of the school
aged children are overweight (5). Childhood and adolescent
overweight and obesity are particularly detrimental because
they often persist in adulthood (6,7). The hazards of being
overweight or obese in childhood and adolescence have
been well researched. The Bogalusa Heart Study found
that 60% of the overweight children by the time they reach
10 y have at least 1 biochemical or clinical cardiovascular
risk factor and 25% overweight children have more than 2
(8).
Childhood overweight and obesity are also associated
with a number of long term negative consequences. Some
of these include increased risk of developing hypertension,
type 2 diabetes mellitus, hypercholesterolemia, stroke, hepa-
tic steatosis (fatty liver), arthritis, sleep apnea, gall bladder
disease, and bronchial asthma (9). Childhood overweight
and obesity are also linked to a variety of psychological is-
sues. Some of these include depression, discrimination,
low self-esteem, peer rejection, and stigmatization (10,11).
There are a number of factors that contribute to the ep-
idemic of childhood overweight and obesity. Body weight is
1 Published in a supplement to Advances in Nutrition. Presented at the conference “Forum on
Child Obesity Interventions” held in Mexico City, Mexico, November 17–19, 2009. The
conference was organized and cosponsored by Fundacio´n Mexicana para la Salud A.C.
(FUNSALUD). Its contents are solely the responsibility of the authors and do not necessarily
represent the official views of FUNSALUD. The supplement coordinator for this supplement
was Guillermo Melendez, FUNSALUD. Supplement Coordinator disclosures: Guillermo
Melendez is employed by FUNSALUD, which received a research donation from Coca Cola,
PEPSICO, and Pen˜a Fiel, three major beverage companies in Mexico, to support the
program of childhood obesity research and communication. The supplement is the
responsibility of the Guest Editor to whom the Editor of Advances in Nutrition has delegated
supervision of both technical conformity to the published regulations of Advances in
Nutrition and general oversight of the scientific merit of each article. The Guest Editor for
this supplement was Nanette Stroebele, University of Colorado, Denver. Guest Editor
disclosure: Nanette Stroebele declared no conflict of interest. Publication costs for this
supplement were defrayed in part by the payment of page charges. This publication must
therefore be hereby marked "advertisement" in accordance with 18 USC section 1734 solely
to indicate this fact. The opinions expressed in this publication are those of the authors and
are not attributable to the sponsors or the publisher, Editor, or Editorial Board of Advances in
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* To whom correspondence should be addressed. E-mail: manoj.sharma@uc.edu.
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shaped by a combination of genetic, metabolic, behavioral,
environmental, socio-cultural, and socioeconomic factors.
For a large majority of individuals, overweight and obesity
result from excess energy consumption and/or inadequate
physical activity (12). Unhealthy eating habits and physical
inactivity are early to become established and contribute
in a major way toward development of childhood over-
weight and obesity. Commonly suggested modifiable public
health strategies to combat childhood obesity are promotion
of breast-feeding, limiting television viewing, encouraging
physical activity, increasing fruit and vegetable intake, con-
trolling portion sizes, and limiting sweetened drink con-
sumption (13). Dietary modification is a very important
part of all strategies aimed at combating childhood over-
weight and obesity. For addressing childhood obesity, school
based interventions are a major channel. Children spend
many hours in school and schools serve as important chan-
nels through which important behavior changes to reduce
childhood obesity can be addressed.
It was within this backdrop that the aims of this study
were to review existing school based interventions designed
to prevent childhood and adolescent obesity that focused on
modifying dietary behavior and suggesting ways of enhanc-
ing these interventions. It was decided to focus on interven-
tions that were published between 2000 and May 2009. The
choice was also made to focus on interventions conducted in
the general population of children and adolescents as op-
posed to programs that focused solely on overweight and
obese children.
Materials and Methods
To collect the materials for the study, a search of the CINAHL, ERIC, and
MEDLINE databases was done for the time period 2000 to May 2009.
The criteria for inclusion of the studies were: 1) publication in the English
language; 2) publication between 2000 and 2009 (however, also included
were any studies conducted prior to 2000 but published in the specified
time period); 3) focus on general population as opposed to overweight or
obese children; and 4) having an explicit dietary component in the school
based program for prevention of obesity. Exclusion criteria were publica-
tions in languages other than English, publications prior to 1999, studies
that did not have a school component (such as those that focused only
on after school programs), and studies that focused solely on overweight/
obese children or adolescents. Only 1 researcher retrieved the articles.
The search words used were “dietary” or “nutrition” and “interventions”
or “programs” and “childhood obesity.” A total of 189 articles were located
and abstracts read.
Results
A total of 25 studies met the criteria. The 25 interventions
starting from lower grades to higher grades and summariz-
ing age range of children, country of the study, use of theory,
dietary components of the intervention, duration, and sa-
lient findings are presented in Table 1. Table 2 summarizes
the types of evaluation designs used in the chosen interven-
tion studies.
Discussion
The purpose of this article was to review school based inter-
ventions for preventing childhood and adolescent obesity
that had a dietary component and were published between
2000 and May 2009. Based on a review of these interventions,
it is evident that there is a need for more school based pre-
vention programs, because there was a total of only 25 inter-
ventions that were found and the problem of obesity in
childhood is quite enormous. The majority (15) of the inter-
ventions have been from the United States (14,28–36,38–42),
followed by 4 from the United Kingdom (17,18,25,27), 2 from
Germany (15,19), and 1 each from China (20), Greece (21),
Chile (24), and Norway (37). The grade range of these inter-
ventions has been from K to 12, with a majority (13) exclu-
sively targeting elementary school (15,17–21,25,27–32), 2
targeting elementary and middle school (14,24), 9 exclusively
targeting middle school (33–41), and 1 targeting high school
(42). The emphasis on elementary school of most interven-
tions seems to be justified, because the dietary behaviors are
forming in this age group and are more malleable, and
changing behaviors to healthy ones can go a long way in ad-
dressing the problem of childhood overweight and obesity.
There has been only 1 intervention conducted in high school.
This could be due to the emphasis on academics in higher
grades. Healthy dietary behaviors are more important in
high school, because adolescents often adopt unhealthy prac-
tices such as eating junk food, skipping breakfast, not eating
fruits and vegetables, drinking sweetened beverages, and eat-
ing unhealthy snacks. Future interventions should aim at
targeting high school kids as well. Ideally, there should be se-
quential K-12 dietary education that would target all
children.
Most of the interventions (17) focused on both dietary
and physical activity behaviors, whereas 8 interventions fo-
cused on only dietary behaviors. From those 8 interventions
(17,18,27,30,34,37,40,41), only 3 (17,27,30) measured adi-
posity indicators such as BMI, and of these, only 2 (27,30)
demonstrated a decrease in adiposity measures. Hence, it
can be concluded that although interventions that focus
only on dietary behaviors can be successful, it would be bet-
ter to focus on both physical activity and dietary behaviors
to reduce childhood overweight and obesity.
Approximately one-half (13) of the interventions were
based on a behavioral theory and approximately one-half
were atheoretical. Using a theory helps in discerning mea-
surable program outcomes, specifies methods for behavior
change, helps in identifying the timing for interventions,
helps in choosing right mix of strategies, enhances commu-
nication between professionals, improves replication, and
improves program efficiency and effectiveness (44). Hence,
in the future, more interventions should use behavioral the-
ories. Among the theories that have been used, social cogni-
tive theory is the most popular theory, which was used by 6
interventions (3,7,11,14,15,25). Social cognitive theory has
been evaluated with a number of behaviors and a variety
of target populations (45). It is especially useful in school
based settings with children and adolescents. Future inter-
ventions might reify it and improve this theory further. A
major weakness noted in the interventions that used this
and other theories is that very few of those have measured
changes in behavioral constructs of the theory they have
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reified and followed those over time. To improve any theory,
it is important to find out which components or constructs of
that theory are working and to what extent. Hence, it becomes
very important to operationalize the constructs of a theory
and document changes in these constructs as a result of the in-
tervention. Future researchers and intervention evaluators
could develop psychometrically robust instruments that mea-
sure the changes in constructs of the theory that is being used
in the intervention and track those over time.
In terms of the impact of the program, most programs have
measured changes in antecedents of childhood obesity such as
dietary knowledge, dietary attitudes, dietary behavior, etc. Six
interventions (20,24,29–31,36) did not measure these anteced-
ents. From the 19 interventions that measured antecedents
of childhood obesity, 15 interventions (15,17,18,21,26–
28,32,34,35,37–41) showed significant changes in the favor-
able direction for these antecedents, whereas 4 (14,19,33,42)
could not demonstrate any significant change. It is impor-
tant that all interventions measure changes in antecedents
of childhood obesity. Psychometrically valid and reliable in-
struments must be developed to measure these antecedents
and reported by all interventions. When it comes to measur-
ing changes in adiposity indices such as BMI, waist circum-
ference, skinfold thickness, etc., slightly more than one-half,
only 14 interventions, measured these. From these 14 inter-
ventions, only 6 (15,20,21,24,27,30) were able to demon-
strate significant changes in adiposity indices or could be
considered successful in affecting childhood obesity. The char-
acteristics of the successful programs are not straightforward.
From these 6 interventions, 4 (15,20,21,24) focused on both
physical activity and dietary behaviors and 2 (27,30) focused
on only dietary behaviors. From these 6 interventions, only
2 (21,30) used behavioral theories and 4 (15,20,24,27) did
not explicitly focus on any behavioral theory.
In terms of duration, approximately one-half of the in-
terventions (13) were longer than 6 mo. Four interven-
tions (15,35,39,40) were <1 mo long and 8 interventions
(18,28,32–34,36,38,42) were between 1 and 6 mo. Of the 6
interventions that measured adiposity indices and were suc-
cessful in altering them, the study durations were 8 h [nu-
trition education (15)], 3 y (20), 10 y (21), 1 academic
year (24), 1 y (27), and 2 y (30). From this it is evident
that, although short duration interventions can be success-
ful, it is usually the interventions that are longer than 6 mo
that tend to be more successful. For behavior change to
take place, usually 6 mo is considered a minimum time
(44). Future research must aim at designing interventions
that are at least 6 mo in duration.
In terms of activities, all interventions except 2 (37,41)
focused on a curricular component related to dietary educa-
tion. The 2 interventions that did not use a curricular com-
ponent distributed free fruit (37) or provided fruit and
vegetable snacks (41). Although neither of these interven-
tions measured changes in adiposity, they did demonstrate
significant changes in antecedents of behavior, particularly
consumption of fruits and vegetables. Hence, it can be
said that there is some merit to providing fruits andTa
b
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vegetables for initiation of behavior. Most of the interven-
tions that used curricula developed their own, but some of
the interventions used existing curricula such as the AHA’s
Heart Power kits (14), Know Your Body (21,30), and Planet
Health curriculum (30). The topics in dietary education cur-
ricula have included: nutrition knowledge about food
groups, information about the Food Pyramid, food label
reading, advertising, body image, ways to increase fruit
and vegetable consumption, healthy eating at fast food res-
taurants, self-monitoring of food consumption, building
self-esteem, modification of environmental cues, building
self-efficacy for healthy eating, controlling portion size, con-
suming an appropriate amount of energy, healthy food
choices, causes and health problems of obesity, and benefits
of healthy body weight. Future curricula can focus on some
or all of these areas for building a dietary component in
childhood obesity prevention programs. Besides providing
dietary education in the classroom, other activities used by
interventions included involvement of parents and grand-
parents (14,18–21,24,28–30,33), organizing fairs and festi-
vals (14), counseling (15,31), home visits (15), food
tasting (17), giving incentives (17,18), customized videos
(18), selling healthier food at school kiosks (24), modifica-
tion of school meals (25,28), contests (24), developing nu-
trition policy (30), social marketing of healthy foods (30),
improving social support (31), and garden based activities
(34). This is quite an exhaustive list of potential activities
that future intervention planners can consider incorporat-
ing. Of particular importance is parental and family involve-
ment, which many interventions have used and has a greater
potential to influence dietary behaviors.
Most of the interventions (18) focused on individual level
behavior change strategies and only 7 (15,25,28–31,42) fo-
cused on environmental and policy level changes. Only 2
(15,30) of the 7 interventions that focused on environmental
approaches were effective in significantly influencing adi-
posity indices. Some of the environmental and policy strat-
egies included development of social support (15), changes
in school environment (25), modification of school meals
(25,28,29), changes in nutrition policy (30), and modifica-
tion of environmental cues (31,42). Future interventions
need to develop stronger strategies to influence environ-
mental and policy level constructs and also measure changes
in these constructs.
In terms of the design used in the evaluation of these inter-
ventions, the predominant designs were an experimental design
with random assignment at the group (class, school, or cluster)
level, which was used by 9 studies (20,21,25,27,28,30,31,39,42),
and a quasi experimental design, which was also used by 9 in-
terventions (14,15,18,19,24,34,35,40,41) (Table 2). Three
studies used a pre-test post-test design (32,33,38) and 2
studies (17,37) used an experimental design with random
assignment at individual level. The pre-test post-test design
is a rather weak design and does not provide much evidence
toward causality. The experimental design with random as-
signment at the individual level is a pretty robust design,
but, unfortunately, in school settings it is often not possible
to randomly assign students to 2 groups. The students are
already divided into classes and breaking them into separate
groups is often too disruptive. The experimental design with
random assignment at the group level has been a popular
design and is also useful in establishing causality. Of the 6
Table 2. Summary of designs used in evaluation of school based childhood obesity prevention interventions
n Study Design
1. Fit for Life (14) Quasi experimental
2. Kiel Obesity Prevention Study (KOPS) (15,16) Quasi experimental
3. Be Smart (17) Experimental with random assignment at individual level
4. Peer Modeling and Rewards (18) Quasi experimental
5. StEP TWO program (19) Quasi experimental
6. Obesity intervention in Beijing (20) Experimental with random assignment at group level
7. Cretan Health and Nutrition Education Program (21–23) Experimental with random assignment at group level
8. Diet and Nutrition Intervention (24) Quasi experimental
9. Active Program Promoting Lifestyle Education in School
(APPLES) (25,26)
Experimental with random assignment at group level
10. Carbonated Drink Reduction (27) Experimental with random assignment at group level
11. Pathways (28) Experimental with random assignment at group level
12. SWITCH (29) Not yet evaluated
13. Policy-based School Intervention (30) Experimental with random assignment at group level
14. Louisiana Health (31) Experimental with random assignment at group level
15. Social Cognitive Theory based Intervention (32) Pre-test post-test design
16. Pilot Community Prevention Program (33) Pre-test post-test design
17. Nutrition in the Garden (34) Quasi experimental
18. Stage-based Intervention (35) Quasi experimental
19. School-based Obesity Prevention Program (36) Only formative evaluation done
20 Norwegian School Fruit Program (37) Experimental with random assignment at individual level
21. Choice, Control, & Change (38) Pre-test post-test design
22. Present and Prevent (39) Experimental with random assignment at group level
23. Michigan Model Nutrition Curriculum (40) Quasi experimental
24. USDA Fresh Fruit and Vegetable Program(41) Quasi experimental
25. New Moves (42,43) Experimental with random assignment at group level
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interventions that demonstrated significant changes in adi-
posity indices, 4 (20,21,27,30) used an experimental design
with random assignment at the group level. This design
could be used by future evaluators. However, in this design
the unit of randomization is group and unit of analysis is in-
dividual data and therefore adjustment must be made dur-
ing analysis.
In terms of the person implementing the intervention,
the majority of the interventions (18) were implemented
by teachers. In addition to teachers, some interventions were
implemented by guest teachers comprising education ma-
jors from a local university (14), a team of nutritionists
and school teachers (15,24), researchers (17,27,33), graduate
nursing students (35), and school lunch personnel (37,41).
Teachers seem to be the most logical choice, because they
are certified to teach, know the students, are present in the
school, and can be easily trained in the curriculum and other
aspects of the intervention. Using trained nutritionists or di-
etitians is also a good idea. Both the interventions that used a
team of nutritionists and teachers were successful in chang-
ing adiposity indices. Interventions could at least use the nu-
tritionists or dietitians in planning the intervention. None of
the interventions used trained health educators in imple-
menting the intervention and these functionaries that are
available in countries like United States can also be used
by future interventions, because they have systematic train-
ing in planning, implementing, and evaluating health educa-
tion programs.
Only 8 interventions conducted process evaluation or
measured aspects of quality of intervention implementation
(17,25,28,30,36,37,39,42). The majority of the interventions
(17) did not conduct process evaluation, which is an impor-
tant precursor to impact and outcome evaluation (46). If the
process is not good, then there will be no impact. Of the in-
terventions that did conduct process evaluation, most fo-
cused on satisfaction or attendance in the program. Very
few interventions documented the degree of fidelity in im-
plementation of the planned curriculum. Developing instru-
ments that measure degree of fidelity and implementing
those instruments help in reassuring that the curriculum
was indeed implemented the way it was designed.
Limitations
There are some limitations in this review. First, only inter-
ventions published in the English language were included
and many interventions, especially in international settings,
are published in other languages. Second, only interventions
published in 3 databases (MEDLINE, CINAHL, and ERIC)
were included. Although these databases are quite extensive,
they do not tap into all the health literature from every coun-
try. Third, many of the interventions, especially those con-
ducted in international settings, often did not meet the
rigors of being published in peer-reviewed journals and
were thus excluded. Fourth, only 1 researcher retrieved
and examined the studies and this could cause some bias.
Ideally, 2 or more researchers should have independently
worked on this review. This is not a systematic review and
no quality assessment was conducted. Fifth, this review fo-
cused on nutrition education alone and it seems, nutrition
education in combination with physical activity is more ef-
fective than nutrition education only, but we cannot draw
any conclusions regarding physical activity components
alone. Finally, differing evaluation methodologies and out-
come indices were used in the chosen studies. In the selec-
tion criteria, attempts were not made to filter studies
based on methodology or outcome indicators, but effort
was made to be more inclusive of various interventions.
As a result, conclusive meta-analysis type of work cannot
be done with these studies and comments cannot be made
regarding the effect size of the interventions.
Implications for practice
A summary of recommendations for future school based
childhood obesity prevention dietary interventions is pre-
sented in Table 3. Sequential K-12 school based interven-
tions that focus on dietary education could be planned to
address the issue of childhood overweight and obesity. If
K-12 programming is not feasible, then upper elementary
and lower middle school grades would be most appropriate
targets for changing dietary behaviors and could be focused.
Childhood obesity interventions can focus solely on chang-
ing dietary behaviors, but in order to enhance their impact
these must be coupled with changing physical activity be-
haviors also. If the intervention is based on a behavioral the-
ory, then it has several advantages. Social cognitive theory is
a popular theory that works well with children and could be
used in planning and evaluating interventions. Most inter-
ventions use a behavioral theory but do not measure the
changes in constructs of that theory. Absence of such data
prevents advancement of our understanding about what
works and what does not. There is need to develop psycho-
metrically robust instruments that can discern the changes
in the constructs of various behavioral theories being used
by intervention researchers.
Table 3. Summary of recommendations for future school based
childhood obesity prevention dietary interventions
Summary of recommendations
Focus on upper elementary and lower middle school grades
Coupling dietary behaviors with physical activity behaviors
Use of behavioral theory (such as social cognitive theory)
in planning and evaluation
Measurement of impact at 3 levels: 1) constructs of behavioral
theory; 2) dietary behavior; 3) adiposity indices
Duration of at least 6 mo
Use of curriculum coupled with parental/family involvement
Inclusion of environmental and policy approaches such as building
social support, modification of school meals, and changes in
nutrition policies
Use of teachers for implementation coupled with nutritionists/
dietitians or health educators
Utilization of experimental design with random assignment
at group level
Utilization of process evaluation to assess degree of fidelity
of implementation and satisfaction
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To assess the impact of the dietary component of child-
hood obesity prevention programs, efforts must be made
to measure changes at 3 levels. First, as discussed in the pre-
vious paragraph, assessment of the changes in constructs of
the behavioral theory must be made. Second, changes in di-
etary behavior such as fruit and vegetable consumption, por-
tion size, consumption of sweetened beverages, etc. could be
measured. Finally, changes in adiposity indices such as BMI,
skinfold thickness, waist circumference, etc. could be mea-
sured and reported. It is very important that all interven-
tions could systematically measure and document changes
at all 3 levels. Such practice would help in estimating effect
sizes of interventions and improving efforts at addressing
the issue of childhood obesity.
It can be recommended that interventions be at least 6 mo
long, and introduction of education through a curriculum
seems to be the best approach. This should be comple-
mented by other approaches such as parental and family
involvement. Further individual approaches to behavior
change should be complemented with environmental and
policy approaches such as building social support, modifica-
tion of school meals, and changes in nutrition policies. In
terms of the person implementing the intervention, teachers
are most appropriate. They can be complemented by em-
ploying nutritionists/dietitians or health educators.
For evaluation of interventions, the most useful design is
experimental with random assignment at the group level. If
this is not possible, then quasi experimental designs can also
be instituted. Finally, all interventions must utilize process
evaluation and assess degree of fidelity of implementation
and satisfaction.
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